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mmm 

mm<D&m Linear-in-d B f rjft aT£*tftBigff 
«M©A;&£l&&;**ifcA2j£*£, t&fBM»«ffi#<OA;fr£ffl:*Ji:<&l8ltc« 

mm.it & mt $ & she £ 1* £ 3 ^ © & k * -v a # m<o$m 
mzmnafflmm^izttLfflmtfw.mtfiizmt'rz (jsmunear-in-d Btm-t 

£ £ B m £. t 5 MM* - :7JGIE#*#I £ £fB;l ^Linear- in- d B 5f m nTX^HS 

[fgf#3g2] 5pJ#1W»WttS:5£iaWJC Linear-in-d B lCi£^tt& t=.th(D$m 
P, q£U (2 m • C s + p • C o d e • C) / (2 m -C f + (2 (m+n) - 1 - 
q-Code) • C) fc&&*0>B5&^lC^S»IE£fl;#J&flt*.fc, Italic 
fB«©Linear-in-d B 5f^# «T^fftf@I£« 0 
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Linear-in-d B tCaE^tf Sfc*b0>#« ( 1 - a) ©#jB*ofc2° • (1-a) • 
C, 2 1 - (1-a) • C, 2 2 - (1-a) -C-, 2 n_1 - (1-a) • C<8 

mMC0^-r y^tC <fc yMW««IS*l«, ?fJ»0m#ffiS:i£^^lCLinear-in-d B 
K^tJtfS a <B»frofc (2°/2 m ) • a • C, ( 2 V 2 m ) • a • 

C, (2 2 /2 m ) • a • C-, (2 B " 1 /2 B ) • a • C(D«fiJtT?«f*3*lfcm 

[0 0 0 1] 

f b 3 it -5 £ il IC J: y <Z) Jtfffi £ fx 5 «r£ff«S$SS ICWTSfc^-C&So 
[0 0 0 2] 

[^5fctf)&fl5] 

2 4 l±A*ffif«*^J, 2 5tiffi*<W«*^ 7, 8, 11, 13i«5 
ga«©^n>y ?##<Z>&*B<J> 1 tONfSX>f 9, 1 OttH5ia*©^n 

y ?-f!#tf>&ffi<I> 2T*ON-fS*W y^$:atl/TV^ 0 A±S$®^ 1 ^?>A^J^tl 

&m-$§-&<& i o^-f^n^'f^f 7^oni« A*fiu^*^j2 4 Kmffiwm 
sti, ^fera^Ficx-r ^ i i #on u dc;u y*ftrM^3 a^A^sti 

ICfcofcBSr, X-fy^9, 10#ONU A^J«*^J2 4 <2##A*M!!#* 
-f ^^9 &C<fc »Jjg3»atl, 2o©A^{M^*^JOM^S^^ffi*M4^J2 5 /\ 
ZL©^mijaS^2lCttA^7^*^J2 4©C i nt, ffiiJ<W*#J 
2 5 CDC o u t £<D&Aitft* V^^SC i n/C o u t tetCifipIS 
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[0 0 0 3] 

m6izm5<Dmm^mmmmzm^2>AMJkTfmj]W®Am2 4, 25© 
mmm&mzB-to mecontm^(DA±i^. 2\%m j %<n&±$m^. 3&dc 

A^fr^PP«f 4^^Kfifi|iS^ 5ttA*©©^^*Cs % 6 »'/§5t;i/-^<Z> 
@5t^*Cf\ 7, 8, 11, 1 2l±0 6fE«<£*n*y ^fg^CD&JB* 1 TON, 
OFFtSX^fyf, 9, 1 0 & 0 6 fE«tf>? n y?f§ 2T-ON, O 
FF-f£*-fy^> 1 4 ttnM©^*T^$*l£J:&^S#J> 15lj:nil^ 

Ml 4<D^t p £T&^*?U 5©^t p i:©rafcSM$tife^*, 1 9}£ 
fflffl^J 6. 1 7 ZMfflir&mfflrtx'y-j >^-e&3„ r*i£>i~ 3 

[0 0 0 4] 

rj#^0J^J 3 *i £ flJ^^ifPg^ST' & £ 0 £ fc, 14liCtO~Ct(n- 
1 )(Dnm<D^miZ^ »;«JER3tl, CtOlC^tlCt l, Ct2, Ct3-, C 
t (n- Dli^-tl^tlC t 0<D^Mm<D2 (=2 X ) 4 (=2 2 ) ffip, 8 ( = 
2 3 ) 2 n_1 ^tf)*££<D^*T#i^£4xTVN£ 0 tfelH^lC, 15ttCb 

0~C b (m- 1 )0>^*lCJ: yfllfiRStl, CbOIC^tCb 1, C b 2 Cb 
(m- l)l**fr?tlC b 0©§ifC!)2 (=2 J ) 4 (=2 2 ) f»-, 2 m ~ 1 
#©*£3©&*T*tfRS*lTV^. 1 6iini(Z)^>f>vf SWt 0~SWt ( 
n- l)"e««a*l, W»/U5>f >Sg^l 9 lCJ:oT«!lfflfStlS. Httrai 
ODX^'vf SWb 0~SWb(m- l)T?«f^S*l, SH^U7>f ^fig^ 1 9 1CJ: 
oT0Ji$n§. £fc> lSffliiCctHfflCtO, 1 5 (DC b 0 tt-ttl-? 

ti^ u ^ * $ $ © rnAT* $> z> o 

[0 0 0 5] 

16M1 7ttiH;U7>f>3|?l 9t'^^yfffla«m b«? 
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£&M£ftT& »J, 1 9lil 6&t>*l 7 ©#^>f y^&fljy#^.*feftlCm+ n 
^©ffJ^^^D A 0~DA(m+n - 1)$:^ It^S. 19 <£>#fftJ$MS§5^-m + n 

, 1 9 0Dfd^^m+ n*^TA>f l/^/l/OB?, 1 6 &t>* 1 7 <D±T(D*4 y 
*\*bm%&ttmW&-£tlZ>o r<Z)B#l 6 hg^£*lT^5^*#Jl 4 tt, A^H 
^*5%)b<M3S;i/-^ , H^*6 £M#llcgM3*u 1 7£:^M£*iTvn 
3^*#J1 5l«l 8&^bTA*H3e**5t»U<tt»31/I/-^lilJe«*6 
£ »J tc^^ $ ft & w £: ic & £ = 

[0 0 0 6] 

MfflrtX^JyVB^' 1 9CDm+ n#(DWL%.*C o detl, ^|JDA0~D 
A (m+n-1) ^TD-^®HCode = 0, DA0©»/WI/^T? 
DAl~DA(m+n - 1)&U- l/^JWDftC o d e = 1 , DAI 2>V\>f 
tDA O&tFD A 2~DA(m+n - 1 ) □ - L"<;K£>B#C o d e = 2, D A 0 
&t>*D A 1 AVW l/^M'D A 2~DA(m+n - l)^n- 1/ ;i/ (E> B£ C ode 
= 3 £.m?ktyVWt>*). DA0~DA(m+n - l)#£TA>f l/^JK»ICo d 
e = 2 (m+n " 1) i:, m+nify hPgflT' 1 6R.&1 7©ii^'Jf iSIi:^ 
m^^o Mi:ltl4Wl 5©rft#^J^TA^ffilI^C■f^|^J#X.^tlTV^5>^ 
Wfo\p&C o d e = 0 <£>B#, 14, 1 5^1 8®MCt 0, CbO, C c 

G= (2 m -C s +C o d e -C) / (2 m -Cf + ( 2 m+n - 1 - C o d e ) -C 
) - (1) 

X*m&ft. Code = 0~2 (l+n " 1) «t5. 
[0 0 0 7] 

0 7 tcl£_h&5 \±v K T&4 fcfy hfl>9 try h^WH* *»-&©*WbT3MI 
flH£«£^bT^£o 07&CfcV^, 06 R S«j£gsRJCO VnT ttH & 

ipg^fihlU^lCi&f^L, ^£>*§-£ (1) ^i'J, 

G= (16-Cs+Code-C) / ( 1 6 - C f + (511-Code) • C 
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) - (2) 

TiBHSft, Code = 0~5 11T'IfttS. 
[0 0 0 8] 

[##H*£iiK 1 3 

Bit-, ftUM-&> ffi, r^Hf^ccD^^^^^iHiwcMOST^n^^ 

n y MV K^^^iZ^ M > fg^&fgTECHNICAL REPORT OF IEICE. ICD2 1 0 
0-84(2100-09) 
[0 0 0 9] 

» Wffi #*5 temWH T* * $ tl 5 l9Br £ & o T £ T £ y , SE« Ift IC L i near 

-in-dB<fcMi^ofe f iJ#MfP4#tt # :£ tf> & *i T £ . 
[0010] 

ttim<Dft&<Dmn~*s$£mMmmz&^T\* en > (2) ^*sns8«ft 

SU¥5$;T?3l3*l<&#, 07©flJH«J^fT'O-l 8 d B<Z)#Jf#BT^fSffl(DtI!]& 
■ry=10 ((ax+b)/20) T'^^i-^gi®e9tCLinear-in-d B«ttttj3^f» JpJ 

[0 0 1 1 ] 

##j|BJ5tf>Blftte> frj#0JW#'ffi$:M^fCLinear-in-d B 0>#44lC <fc »J iSd? W 
[0 0 12] 

fla»4$tt S: iS^H W tC L i near- i n- d B tC 55 r5 ^ S d «: B W i: S A * fflUMiE^a 
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Linear-in-d B {Ci£tJtt3 Z £ £ gtftt -fZmMJl-ZfffiiE&mmt fc^S =fc 
<DX% itUCfc U tufH (1) ^<©H«S:«il.Sri:JCi:y3pJ#1«»4#ttS:aSfilW 
iC Linear-in-d B £ fctfRTtBlCfc*. 

[0 0 13] 

miiu ***fJ#£Gma xtU *»W©**^I©#fi#*«:C4: U gfl»Jtf 
ffi#©A:fr£SMB3ftSA;fr§*C s &C s =A • C, ^Ifrif iiiM3§tf>A;fr 

£ffi;fc©HK:&iffi3ft$»&;i/-:/^4C fSCf=B • C£ L&m, ZtlbA 
, Btt, 

A=Gmin- (Gmax+1) • ( 2 (-m) - 2 n ) / ( G m i n - G m a x 
) - (3) 

B= (2 (_m) -2 n ) • (Gmin+1) / (Gmin-Gmax) ••• (4) 
T**£*l3o fffSBGm i n £iafEGm a x&fpmW&ZGm i d £ LfcB£ 

> 

flJttffllltttt&afilHftK: Linear-in-d B fcftft iCf S^O^flC p , q tt, 

p=A- (2^-Gmid-Gniax+(2 (2 . B+n )-2^ ) ) • Gm 

i d • Gmi n- ( 2 (1+2 - m+n) - 2 (1+m) ) • Gmax • Gmi n) / (Gmi 

n • (Gmid-Gmax) • (- 4 (m+n) + 3 2 (m+n) - 2 ) - ( 5 ) 

q=A • (2 (2 - m+n) • Gmi n-2 (2 . m+n+1) • G m i d + 2 (2 - m+n) • Gm 

ax+2 (1+m) • Gm i d - 2 (1+m) - Gmax)/(Gmin - (Gmid-G 

max) • (-4 (m+n) +3 2 (m+n) - 2 ) -(6) 

G= (2 m -Cs + p- Code • C) / ( 2 m - C f + ( 2 (m+n) - 1 - q • C 
ode) • C) - (7) 

Testis, (7) ttmztizmmz^&miE^n*mx.z>z.£\z&*). m 

M»Gmi ntGmaxfiJ:tf. Gmid &®-&5£iKWJCLinear-in-d 

b mmmmm^ iarzz£tf*sm£&2> a 
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[0014] 

JHCJWMtUfc%©T?*y, MSB (7) 5££Jg&CJ8llf9U 

G= (2 m -Cs/p+Code • C) / (2 a -Cf/p + ( 2 (m+n) - 1 -C 
ode) • C+ a • C o d e • C- 2 m ♦ b • C) - (8) 

t&Z 0 *BU a= (p-q) /p, b= (2 (m+n) -l) • (p-1) / (2 m 

• p) tts. *&, ±&ntf y h^ajjtT 5 -** i ojtjRaaa^.x, Tftmtr 

tt, 

Code = 2 m -x + y- (9) 
fc^StU (1) , (8) , (9) ^^5, 
AtimM :Cs/p- (10) 

ll^-^i: Cf/p+((2 n -l)-b) - C-(2 n -l) • (1- 
a) -C- (11) 

m-amiEmxm: ((2 n -n-x) • a -a) -c- (12) 
m^amiEmmm: y • a • c/2 m - (13) 

±fltfg*#l : x • C- (14) 

Tffi***J: ((2 m -l)-y) -C- (15) 
■C^Stl, Zltlb^SrHIS&i: VTM&,~r2>Z£lZ£ U, afifitftJCLinear-in-d B 
fcf!J«HW»#tt K * 2> z. h # vSm £ ft £ . 

[0 0 15] 

EI 1 tt, *»W©HJ6©^«(tCfett$Linear-iii-d B Rr^igiPI=£»<Z>« 

MmZmfei-Zo Bfl tCfc^T 1 6|inIfflX^>yfSWt 0~SWt (n-1 
) tCj:*J«fifcStlfe±fi«!f»X>f ^^^J-e, »X7>f>^19(CitJON 

^ 1 9©DA (m) ~DA (m+n-1) m^ft^'A^f l/^;i/<7)^i-S\ ±& 
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£fcO- U^;i/tf>3§£\ ±fi«E*Wl 4rt©-t©^>f ^^clgittatife**© 
fiSBtta—^tCfc*. 2 0 ttje-©»jE3*#U 2 ltt»±©«IE«#U 2 
2linl©^^vf SWrtO-SWrt (n-1) IC J: y *lfc^^0>*f 

2 2(JD-e*l-£*l<DX>f y^JCfcV^T, «l^7>f>^19©DA (m) 
— DA (m+n-1) ©V*t^tXfr#n - l/-*/!/©*^ 2 0 ©flUEgifllftCO* 

2 3ttml©X^>yf SWrbO-SWrb (m-1) IC «fc »J *ffc 3 *l 
(D*liEMiW«lX>f y^#ITv OT/U7^>S^i9i:i l JON, OFF# 
fH^Stl-Sc 2 3<Z)^;ft^;ncZ>*^ */3HCfcV^, WII^^^V*^ 19©D 
AO~DA (m-1) (DVN-ffl^^A-T U"<^/©»^, *|iE&*#J 2 1 ft(Z>*<D 

[0 0 16] 

tMf««irticj:*itf, (i o) ~ (i 5) *ftt»fcLTfiy, mm**** 

>®f 190DAO-DA (m+n-1) n - U"<;i/(Z>«-£\ V\fc^SC 

o d e = 0 <Z>f#, ±&®MM 1 4 CD^*tt±feW^W 1 6 IC J: y*- 

zfy ic & y , .Ttitfg**! i 5 cD±«*ttTffifl»»^ W y ^#1 i 7 ic & y a sg^w 
, v*fc**ffi***«©Aj&fc*«!S*i*. *-©*8iE*«!I2 0©^*itt* 

-©mieeiwii*^ ^#12 2ic«tym^sti, m^^w^A^t^sti, 
m^&ffiiEmAnz 1 cd^m^^©^^^^^ yfW2 3 k & y 

, Ai7©H3£«*5i:Ojttc«J:y3ffm*«^S4x«. * fcH*lc1W»^X9>f > 
ig--?- 1 9 (0«5t#, Code = l, C o d e = 2 0>gE<ffclCffcV^ ^^f^f 

W<DA&\zmmisn. W/U7O«fl9®DA0~DA (m+n-1) 
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£T/W ^fcl^SC o d e = 5 1 1 <Z)Ef , ilfe^M^J 1 4 (D±<g 

*(±, ±&»P;*-f y^#Jl 6fc£UA;fri^{W(DB .££^£;ft, T&mm<] 
1 5tf)£^*ttT&M*-f y^'Jl 7icJ;f b«HH»ff, v^k!>£ AiJ^M© 
B^h^M^ti-So ^-©ffiiE^*^J2 O^^^ili^-^MiEMM^x-Y y^P 
?(J2 2tcJ: U^-^tC&U, fg-tf)*iilE^*?iJ 2 1 ©^itt^^cDMiEfflM 
»*>f y^#J2 3 ICJ: m*^{U(7)A*^^MStl-5o Iffi^, A 

5 ^Jif^*?!] 1 4 <D£^a£, ^-©«iE^4^J 2 1 (D^mMtl 

m^mm-^n. &f=.T&mmqi sv^mAtmmi azftLxmrnzmmt* 

[0 0 17] 

in 2 izitm i <Dm$&*skfomzhfc, _t&5tf-/K r&4 tf y h<z>9 v 

(10) ~ (15) :£ICJ:*J, A;fr©0j£3§4 5ttl 7 

• c, mm)\s~-7<D®%.mm6te5. 5 • c, ±<a£*#ji 4&c t 0 = 1 • c 

, Ctl-2 - C, C t 2 = 4 • C, C t 3 = 8 - C, Ct4 = l 6 • C©51 
<Z>mMX'Mj&2tl. TGL&&m 1 5 ttC b 0 = 1 • C, C b 1 = 2 • C> C b 2 
= 4-C, Cb3 = 8 • C©4ffl(DtIt'M$|l, &-0>ffilBg*#J 2 0 ttC 
rtO-1 «C/3, Crtl = 2- C/3, C r t 2 = 4 • C/3, Crt3 
= 8 • C/3, C r t 4 = 1 6 • C/ 3 0 5 fflCD^*t?#J^3 4l, fgz:©*fiiE^ 
S#J2 l«CrbO=l • (2 • C/3) / 1 6, C r b 1 = 2 • (2 • C/3 
) /16, Crb2=4 • (2 - C/3) /16, Crb3 = 8 • (2 - C/3 
) /l 6©4 0(©§«t?*^S*i, ££T&^»#fl 5 £fi#|fCg^3*lT^S 
til8ttl • Cif5„ iK;U7>f>^19©^, D A 8 <£><2*/W 1/ 
"Ot/T*, DA0~DA7^D-l/^;i/©H, t^SCo d e = 2 5 6©f^, 
JSffi 65 iC Linear- in- d B fcffJ&fflffir^teT'&tU* 0 ~ 1 8 d B (WpmOftM 9 d 
B {C&£f£-f T?&-5„ H2<D(Ifft-eii, ±MI?![ 1 4 i^©C t 4 0Q*A*©@ 
^15 tmmcmm^tl. &-<0*tIE§*#l2 0^Ctr0~Ctr3 tfflfjg 
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LT»3t^/-^©H3t*Ji6tcaft^ffK:*«i3*i*ii:^e), mm* (l 7 • c + 

1 6 • C) / (5. 5 • C+l 5 • C/l 6 + 1 5 • C/3) =^2. 9^(9 
. 2dB) SffiWtCLinear-in-d B&flJ^fWfflIifttt(0»^i:S«-SJI:i- 

-5c IBI^ICC o d e = 1 2 8 0 2©ia»|(Z)fU#tt ( 1 7 • C + 8 • C 

) / (5. 5 • C+l 5 • C/l 6 + 23 • C/3) =15(1. 77f (4. 97 
dB) fcj{fe»J, 3a3BW»CLinear-iii-d B«t3pJ#Wf|4#tt©»^©4. 5 d B fcjfc 
-**&0. 4 7dB^^<45„ U**U 07 0»0%t'ltCode = 2 5 6 
Sg^C0#-^t©f'J#l±^7. 18dBt«!U, C o d e = 1 2 8f8)£ CD fU^ 

*£V^ g[4 JC*%WtC^WSBI2©|lI«S©j£<KWtCLinear-in-d B &f'J#rfJW 
ft&£m&mzLinear-in-dB&mnfflWtt&£<D%mm&. Olefin 
7 <Z)ISB|©a&tet»lCLinear-in- d B ^ftJ#Kil#t £ Jl2®6<HCLinear-in- d 

*«WT?©aaiKe<rtCLinear-in-d B ^f[J#$U^#'{4i:M^JlCLinear-in-d B & 
5pJ#ffl*#ttfc©ffl#Htt**T?% 0 . 47dB, 8£3fetS»T? 2 d B £ 

, *«W*««k»;a£IK«rlCLinear-in-d B o fe3pJ#W#»tt £^BT*£ 

[0 0 18] 

IflESMtfffjWtUS U j£&l${CLinear-in-d B &*rj##J1IM#'l£&}$ ofcLinear-i 
n-d Bffm«r^ffifig^S$:||^t-^^i:^ffi^ ^J#^^iPI^gS:»|l1- 5E! 

[01] 

*^WIC^^S. Linear-in-d B #J#^ifi|i^g®^*#Jtf>«li[g8&® 
[H2] 

*»WtC^W«, Linear-in-d B ffj# nT^iflflg^ff (D^A^j^^ffiia^^M 



ffiIE$# 2003-3030849 



#2 002-364860 

[03] 

ttSWiZ&VZ. Linear-in-d B ftft^gif fR&«®ftttfflfr4ft£|g 
[04] 

[05] 
[0 6] 
[0 7] 
[08] 
[09] 

SS&JCLinear-in-d B &f(J*# Wf#'f40 
[01 0] 

^mmmm^h. 3gSWCLinear-in-d B3&3pJ#1W»4*ffii:(D3pJ#|S4t 
'140 

i iiifcAASg? 

3 DC/WT*£PM^ 
4 

5 AJKDMfeWM 

6 

7, 8, 11, 12, 13 ^ □ v ?m-%<S>l(D#4 ^ >^t'ONf^X^ y 
1 4 _L&M?IJ 
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1 5 T&^*?'J 

1 6 ±.®Mn?s4 

1 7 Tfiw^^f 

1 8 ^* 

19 mm^x^jy^ 

2 0 »-©»IE£*#l 

2 1 «-©»ie**#i 

2 2 m-nmiEmmwxj v*m 

2 3 «zi©*liEffl1W»^>f 

2 4 A*$!IW*#! 

2 5 rnxmrnAw 
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Cain Curve 
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[01 0] 



Ga\r\ Curve. IWL 




Cede 
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mm] 

a 

, 2 (n-1) • C-e#/&3*v£nM<a±&^*?!Jl 4 2°-C-, 2 (m 
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